Dynamics of ten-eleven translocation hydroxylase family proteins and 5-hydroxymethylcytosine in oligodendrocyte differentiation.
The ten-eleven translocation (TET) family of methylcytosine dioxygenases catalyze oxidation of 5-methylcytosine (5mC) to 5-hydroxymethylcytosine (5hmC) and promote DNA demethylation. Despite the abundance of 5hmC and TET proteins in the brain, little is known about their role in oligodendrocytes (OLs). Here, we analyzed TET expression during OL development in vivo and in vitro, and found that three TET family members possess unique subcellular and temporal expression patterns. Furthermore, the level of 5hmC exhibits dynamic changes during OL maturation, which implies that 5hmC modification may play a role in the expression of critical genes necessary for OL maturation. siRNA-mediated silencing of the TET family proteins in OLs demonstrated that each of the TET proteins is required for OL differentiation. However, based on their unique domain structures, we speculate that the three TET members may function by different mechanisms. In summary, we have established the temporal expression of TET proteins and the dynamic level of 5hmC during OL development and demonstrate that all three TET members are necessary for OL differentiation.